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HUNTERS POINT
ssrc. No. 5090.3

l f f i
Tetra Tech EM l*rc,
135 Main Street ,  Sui te 1800 r  San Francisco,  CA 94105 r  (415)  543-4880 r  FAX (415) 543-5480

Apr i l28,2003

Mr. G. Patrick Brooks, R.G.
Remedial Project Manager
Naval Facilities Engineering Command
Southwest Division
1230 Columbia Street, Suite 1i00
San Diego, CA 92101

Subject: Quarterly Status Report - Field Measurements
Parcel C Treatability Study Support
Hunters Point Shipyard, San Francisco, California
Contract Number N68711-00-D-0005. Delivery Order 0013

Dear Mr. Brooks:

This letter presents the status of activities conducted by Tetra Tech EM Inc. (Tetra Tech) for the
Ferox'* zero-valent iron injection technology demonstration at Parcel C, Remedial Unit C4, of
Hunters Point Shipyard. This work is being conducted under the above-referenced delivery
order from the U.S. Department of the Navy (Nar,y), Naval Facilities Engineering Command,
Southwest Division, under the Indefinite Quantity Contracf for Architectural-Engineering
Services to Provide CERCLA/RCRA/UST Studies. The demonstration project is being
conducted in association with and is partially funded by the Navy's Altemative Restoration
Technology Team, Naval Facilities Engineering Service Center (NFESC).

During the first quarter of 2003, Tetra Tech completed three rounds of post-injection
groundwater sampling. The three post-injection sampling events were completed during the
weeks of January 6, February 3, and March 17,2003. During the previous quarter, Tetra Tech
completed one round of groundwater sampling to document baseline conditions before zero
valent iron injection.

This status report specifically serves to transmit field measurements collected during all four
rounds of sampling. Enclosure I presents the field measurements for all four rounds of
sampling.
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I Mr. G. Patrick Brooks
Apr i l  28,2003
PageZ

If you have any questions or comments, please contact me at (215) 656-8720 or Doug Bielskis at
(4rs) 222-8242.

Sincerelv-

v.&,u
0
John McCall, P.E.
Project Manager

Enclosure

cc: Mr. Keith Forman, Southwest Division
Mr. Dave DeMars, Southwest Division
Ms. Diane Silva (Admin. Record), Southwest Division
Mr. Doug Bielskis, Tetra Tech
File
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ENCLOSURE 1
GROUNDWATER SAMPLING FIELD MEASUREMENTS
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Groundwater Sampling Field Measurements
FEROX Injection Technology Demonstration

Parcel C, Remedial  Unit  C4
Hunters Point Shipyard, San Francisco, Cal i fornia

I I I I I rI I Io r

Monitor ing ORP Turb id i ty
Purge
Rate

Well  Date Sample lD (oC) (mS/cm) (mg/L) pH (mv) (NTU) Purge and Sample Method (mUmin)
|R28MW211F 11113102 0246H009 17.31 0.682 1.01 6.9 166.3 0.67 Low-f low(peristal t ic)  100
|R28MW211F 1t9t03 0302H022 16.48
lR28MW211F 2t7t03 0306H025 16.61
|R28MW211F 3t21t03 0312H024 16.53

Specific Dissolved
Temperature Conductivity Oxygen

0.61
o 74'2,

0.708

0.13  8 .52  -555.7  21  .4
0.27 7.91 -447.2 3,38
0. '18  8 .11  -509. '1  4 .29

Low-flow (peristaltic) '160

Low-flow ( peristaltic) 218
Low-flow (peristaltic) 240

|R28MW275F 11t13t02 0246H010
lR28MW275F 118t03 0302H0'14
lR28MW275F 2t5t03 0306H0'12
lR28MW275F 3t19t03 0312H017

16.87
15.56
15.42
15.28

0.341
U . J O C

0.346
0.327

2.73 6.87 59.2
3.51 6.96 242.1
3 .39  7  .03  196.8
2.98 6.92 -41.5

1.48 Modified low-flow (peristaltic) 120
7.33 Modified low-flow (peristaltic) 120
3.07 Modified low-flow (peristaltic) 160
1.98 Modified low-flow (peristaltic) 200

|R28MW311A 11t13t02 0246H011
|R28MW311A 1t7t03 0302H003
|R28MW311A 2t4t03 0306H002
|R28MW311A 3/18/03 0312H002

19.2
17.85
17.28
1 7 . 7

38.94
34.82

0.23  6 .71  124.8
0 .07  6 ,83  61 .3
0 .01  6 .88  137
0.2 6.81 149.6

Low-flow (peristaltic)
Low-flow (peristaltic)
Low-flow ( perista ltic)
Low-flow ( peristaltic)

0 .31
1 . 0 7
2.09
0.8

340
J'+J

343
300

|R28MW34'1F 11t13t02 0246H008
|R28MW341F 12t4t02 0249H012
lR28MW341F 1t9t03 0302H023
|R28MW341 F 2t6t03 0306H019
tR28MW34'1F 3/19/03 0312H012

17,02
a - 7  i a

4 7  A q

17.04
16.95

v . a z J

0.83
Q . 4 1 7
0.421
0.407

0.17 6.92 170.7 0.71 Modified low-flow (peristaltic) 200
0.26 6.86 86.9 1.76 Modified low-flow (peristaltic) 200
0.06 7 .87 -351.1 8.1 Modified low-flow (peristaltic) 240
0.33  8 ,51  -471.3  4 .9 Low-flow ( peristaltic) 1 8 5
0.'13 8.38 -565.9 6.14 Modified low-flow (peristaltic) 300

tR28MW342F 11t12t02 0246H003
lR28MW342F 1t9t03 0302H019
lR28MW342F 2t5t03 0306H010
rR28MW342F 3/18/03 0312H008

1 7 , 1
16,42
16.3
1 6 . 1 5

u.obv

0.466
0.534
0.462

343
240
z.+v

1.4 6.77 159.7 3.25 Modified low-flow (peristaltic) 700
0.04 8.18 -323.9 7.7
0 .11  8 .61  -569 6 .08
0.11  8 .49  -426.5  4 .38

Low-flow ( perista ltic)
Low-flow ( perista ltic)
Low-flow ( perista ltic)

|R28MW351F 11112102 0246H002
lR28MW35'1F 1t7t03 0302H002
|R28MW351F 2t5t03 0306H011
tR28MW351F 3/18/03 0312H004

1 7 . 8
17.26
17.52
4-7 LE,

(  Aao

6.883
7.369
5.841

0.19 7.08 82.3
0 .26  7 .18  0 .4
0 .35  7  .02  61  .  5
0.59 7.02 50.1

Low-flow (submersible)
Low-flow (submersible)
Low-flow (submersible)
Low-flow (submersible)

4 . O J

2.07

300
240
z4u

lR28MW355F 12t3t02 0249H003
lR28MW355F 1t7t03 0302H005
lR28MW355F 2t5t03 0306H008
lR28MW355F 3t18t03 0312H005

1 7 . 1 8
1 A  A O

1 6 .31
I  6 .51

0.56
0.655
0.649
U.OZO

4.6  7  .15  98 .1
3.56 7.6 45.5
6.3 7.82 154.4

6. '11 7.86 249.3

Modifiedlow-flow(peristaltic) 80
Modif iedlow-f low(peristal t ic)  109
Modifiedlow-flow(peristaltic) 96
Modif iedlow-f low(peristal t ic)  2OO

4.64
1 A

1.26
1 . 0 3

tR28MW356F 12t3t02 0249H002
lR28MW356F 1t7t03 0302H007
tR28MW356F 2t5t03 0306H009
tR28MW356F 3/18/03 0312H006

17.02
1 6.98
16.7

16.67

0.83

0.988
0.896

z . o  I
0.45
0.42
0,58

3.59  6 .57  115.8
6.2 7.25 182.2
5.85 7.34 149.7
6.1'1 7.52 282.1

Modifiedlow-flow(peristaltic) 140
Modif iedlow-f low(peristal t ic)  185
Modifiedlow-flow(peristaltic) 200
Modifiedlow-flow(peristaltic) 200
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Groundwater Sampling Field Measurements
FEROX Injection Technology Demonstration

Parcel C, Remedial  Unit  C4
Hunters Point Shipyard, San Francisco, Cal i fornia

Monitor ing ORP Turbidi ty
Purge
Rate

Well  Da

Specific Dissolved
Temperature Conductivity Oxygen

lR28MW357F 117103 0302H004 16.82
IR28MW357F 215t03 0306H006 16,52
IR28MW357F 3/18/03 0312H007 '16.48

0.523

0,457

1.77 7 .25 164.1 9.76 Modified low-flow (peristaltic) 250
2.49 7.21 308.2 1'1.35 Modified low-flow (peristaltic) 300
3.33 7.26 288.3 4.86 Modified low-flow (peristaltic) 300

tR28MW358F 1214t02 0249H013
lR28MW358F 118103 0302H009
lR28MW358F 2t6t03 0306H016
tR28MW358F 3/19/03 0312H011

1 7 . 0 1
1 4 .93
I  6 .01
16.47

u.o6

0.79
0.621
0.579

0.96

5.47
5.65

4.29  7 .3  85 .5
2 .58  7 .22  210.4
5 .34  7 .41  231.2
6.6 7 .33 86. '1

Purge dry (peristaltic)
Purge dry (peristaltic)
Purge dry (peristaltic)
Purge dry (peristaltic)

NA
NA
NA
NA

lR28MW359F 1214102 0249H006
lR28MW359F 1/B/03 0302H012
tR28MW359F 216103 0306H014
rR28MW359F 3/19/03 0312H010

1 6 .59
16.17
to.zo
to . . )

0.576
0.576

3.86 6.87 102.1
1.57 6.98 48.7
3.28 7.27 242.9
3.6 7.31 249.4

1.68 Modified low-flow (peristaltic) 80
2.96 Modified low-flow (peristaltic) 133
1.28 Modified low-flow (peristaltic) 171
2.43 Modified low-flow (peristaltic) '160

lR28MW360F 12t4102 0249H009
lR28MW360F 1t8103 0302H013
lR28MW360F 2t7t03 0306H023
rR28MW360F 3t21t03 03'12H020

16.67
16.21
16.09
1 5 . 9 3

0.831
0.536
0.505
4.476

q n l
160
z+v

1 8 5
120

1.67  6 .91  90 .6
0.44 7.08 12.3
1 .26  7 .17  253.3
'1.15 7.2 235.2

Low-flow (peristaltic)
Low-flow (peristaltic)
Low-flow (peristaltic)
Low-flow (peristaltic)

tR28MW361F 1214102 0249H008
|R28MW361F 1t8103 0302H010
|R28MW361F 2t6t03 0306H018
lR28MW361F 3t19t03 0312H016

1 7 . 1 2
16.25
16.5'1
16.54

0.785
0.689

0.574

3.4 6.8 97.6 0.94 Modified low-flow (peristaltic) 160
0.44 7.54 -378.3 214 Modified low-flow (peristaltic) 160
0.49 7.99 -448.3 61.4 Modified low-flow (peristaltic) 200
0.12 7.97 -230.9 18.14 Modified low-flow (peristaltic) 300

F2 1214102 0249H015
lR28MW362F 1110t03 0302H026
lR28MW362F 216103 0306H017
rR28MW362F 3/19/03 0312H013

16.52

16.4
16.46

0.688
0.466
0.485
0.433

NA
.t Rn

4  A 1
I t l

zlu

4.57 7.32 88.5 43.3
0.17 8.24 -555.2 1.35
0.21 8.27 -436 1.6'1
0 .11  8 .39  -529.6  1 .36

Grab (peristaltic)
Low-flow (peristaltic)
Low-flow ( peristaltic)
Low-flow (peristaltic)

|R28MW932F 11112102 0246H004
lR28MW932F 1t9t03 0302H020
lR28MW932F 217103 0306H024
lR28MW932F 3121103 0312H021

t t

1 A  1 0

16.54
16.65

0.504
0,482
0.51  6

0 .13  7 .06  -87 .6  2 .61
0.13 8.23 -428 1 .66
0.18  8 .33  -313.4  2 .22
0.19  8 . '1  -179.3  4 .26

Low-flow (peristaltic)
Low-flow ( peristaltic)
Lowflow (peristaltic)
Low-flow ( peristaltic)

120
120
160
'1 6n

lR28MW933F5 11t13t02 0246H013
tR28MW933F5 12t3t02 0249H011
lR28MW933F5 1t8103 0302H016
lR28MW933F5 2t6t03 0306H015
|R28MW933F5 3/19/03 0312H0102 17.21

t t . t z

1 7 . 0 5
1 7 . 1 2
. 14  AO

1 . 1 9 1
1.221
0.619
u.cbz
0.544

160
1 5 0
1 5 0
141
160

0.56 6.74 101.2 0.23
0.63 6.72 89. '1 0.77
0.13  7 .01  -318.1  20 j
0 .16  7 .03  -261.7  31 .1
0 .12  7 .11  -231.4  13 .37

Low-flow ( peristaltic)"
Low-flow ( peristaltic)*
Low-flow ( peristaltic)*
Low-flow ( peristaltic)*
Low-flow ( peristaltic)*
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Groundwater Sampling Field Measurements
FEROX Injection Technology Demonstration

Parcel  C.  Remedia l  Uni t  C4
Hunters Point  Shipyard,  San Francisco,  Cal i forn ia

I I I I r I I

Monitor ing ORP Turbidi ty
Purge
Rate

Well  Date Sample lD (oC) (mS/cm) (mg/L) pH (mv) (NTU) Purge and Sample Method (mUmin)

lR28MW934F5 1t8t03 0302H01s 16.75
IR28MW934F5 2t6t03 0306H020 16.92
|R28MW934F5 3t21t03 0312H023 17.1

Specific Dissolved
Temperature Conductivity Oxygen

n o o

0.983
0.898

0.2 6.72 -2 28.8
0.37  6 .81  '138.1  3 .22
0.43 6.83 '138.7 4.89

Low-tlow ( peristaltic). 160
Low-flow (peristaltic)" 191
Low-flow (peristaltic)* 200

lR28lW938F 11t12t02 0246H006
rR28lW938F 1t10t03 0302H027
tR28|W938F 2t5t03 0306H005
lR28|W938F 3/19/03 0312H014

1 7 . 2 3
.1 A Aq

16.83
I  6 .55

0,761
0.542
0.453
0.402

0.09 6.63 58.9
0.0'1 8.38 -578.1
0.46 8.85 -689.7
0.09 8.97 -621.7

1.55 Modified low-flow (peristaltic) 160
608 Low-flow (peristalt ic)
254 Modified low-flow (peristaltic) 300
550 Low-flow ( peristaltic) 160

tR28lW939F 11t12t02 0246H005
lR28lW939F 1/9t03 0302H021
rR28|W939F 2t7t03 0306H026
rR28|W939F 3t21t03 0312H022

1 7 . 0 9
16.42
16.45
16.4

0.644
0.591
0.593

z .  t J

2 6 . v

J . Z O

? . 1 0

120
200
185
240

0 . 1 3  7 . 1 1  3 8 . 8
0 .07  8 .17  -392.1
0.18 8,52 -427.1
0 . '18  8 .55  -196.1

Low-flow (peristaltic)
Low-flow (peristaltic)
Low-flow (peristaltic)
Low-flow (peristaltic)
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